SUMMARY: Sixty genera of Mississippian crinoids, comprising 191 species, are evaluated from 83 localities in England and Wales, based on modern revisions from the literature, study of museum collections and new field work. These genera occurred through ten time units in the Mississippian (Tournaisian-Serpukhovian). Among the 191 species, 161 are considered valid with 28 requiring new combinations of genus and species names. Twelve species are considered nomina dubia, one species is considered a nomen nudum, three species cannot be assigned with certainty to a genus, and 14 can only be assigned at the generic level. Hastarian (Times 1 and 2) faunas have a very low generic richness with only one genus known. Ivorian (Time 3) faunas have a substantially higher generic richness with 21 genera known. Chadian faunas have the highest generic richness with 28 genera from the lower Chadian (Time 4) and 19 genera from the upper Chadian (Time 5). Post-Chadian faunas include those from the Arundian (Time 6), Holkerian (Time 7), Asbian (Time 8), Brigantian (Time 9) and Pendleian (Time 10); all have low generic richness with 0,4,7, 13 and 7 genera known, respectively. The dominant Mississippian crinoid faunas are on Ivorian carbonate ramps, Chadian Waulsortian and Waulsortian-related facies, and in the Pendleian marine beds that supported Woodocrinus. In comparable facies, the composition of faunas is similar in England and Wales and North America, although generic richness is commonly lower in England and Wales. The overall crinoid fauna has much lower generic richness in England and Wales than in North America because the stratigraphical record of England and Wales preserves a much lower diversity of crinoid-bearing facies. The critical Arundian-Holkerian interval for Palaeozoic crinoid history is poorly represented in England and Wales.
named new species, provided locality data for species and defined Gilbertsocrinus, another characteristic and cosmopolitan Mississippian crinoid. Similarly, Austin & Austin (1843a , 18436-1847 ) made significant new collections throughout England and Ireland. They described new species and added considerably to the known provenance data for species.
More recently James Wright published numerous contributions between 1925 and 1960, the most significant being his comprehensive monograph on Carboniferous crinoids (Wright 1950 (Wright -1960 . Wright redescribed and summarized all Carboniferous crinoids known from England, Ireland, Scotland and Wales. This monograph showcased Wright's keen skill as a collector, and it reflected the understanding of crinoids and the application of specific and generic concepts during the middle part of the twentieth century. Since Wright completed his work, relatively few studies have dealt directly with Mississippian crinoids from England and Wales. Among those that have are Westhead (1979) , Donovan & Sevastopulo (1985 , 1988 , Donovan (1986 Donovan ( , 1992 , Donovan & Westhead (1987) , Donovan et al. (2003 Donovan et al. ( , 2005a , and the monograph by Ausich & Sevastopulo (2001) , who revised the crinoid fauna at Hook Head, County Wexford, Ireland, including equivalent faunas in south Wales and the Avon/Somerset region. Crinoids of these faunas are well illustrated in Wright (1950 Wright ( -1960 , Ausich and Sevastopulo (2001) and Donovan et al. (2003) .
This present contribution is part of a larger study of the global evolutionary palaeoecology of Mississippian crinoids. A prerequisite to this macroevolutionary analysis is the establishment of accurate generic concepts, facies distributions and temporal ranges of genera. With these data, we plan to test the relationships between generic longevity, eurytopy (environmental breadth) and geographical range within and between (Wright, 1955a) , Coplow, Lancashire (4CK, Appendix B), NMS G. 1958 NMS G. .1.1940 Wright, 1955a , Coplow, Lancashire (4CK, Appendix B), NMS G.1958 .1.1912 Lanecrinus trymensis (Wright, 1951/?) , note the partial anal sac preserved in the centre, Henleaze, probably Westbury-on-Trym, Bristol (3HE, Appendix B), GSM 74188, holotype; x 3.0.
. (E) Actinocrinites nodosus
the various crinoid clades, in order to assess the patterns of evolutionary success and failure among Late Palaeozoic crinoids. Here, we present these data for England and Wales; subsequent papers for Scotland and Ireland are planned. In addition to genera, major Mississippian crinoid clades are discussed, because these have been shown to exhibit characteristic facies distributions (Kammer & Ausich 1987; Kammer et al. 1998) . These include two orders of the subclass Camerata, the orders Diplobathrida and Monobathrida; the subclass Cladida; the subclass Flexibilia; and the subclass Disparida. Primitive cladids have ramulate arm branching (widely spaced branching), whereas advanced cladids have pinnulate arm branching (closely spaced with a uniserial branch on every arm plate). Subdivision into these clades follows Simms & Sevastopulo (1993) and Ausich (1996 Ausich ( ,1998 , and further explanation and definition of these clades is in Moore & Teichert (1978) and Hess et al. (1999) .
Stratigraphic nomenclature follows Heckel & Clayton (2005) , which outlines recent changes adopted by the Subcommission on Carboniferous Stratigraphy and ratified by the International Union of Geological Sciences. These changes subdivide the Carboniferous into the Mississippian and Pennsylvanian, and the terms Lower (Dinantian) and Upper (Silesian) Carboniferous are now obsolete.
MISSISSIPPIAN CRINOIDS FROM ENGLAND AND WALES
Most Mississippian crinoids from England and Wales have not received systematic treatment since Wright (1950 Wright ( -1960 . Since then, the Treatise on Invertebrate Paleontology (Moore & Teichert 1978) has been published, and Carboniferous crinoids have been studied in detail in Ireland and North America. Both of these have contributed to a much more rigorous definition of genera. The goal of this study is to apply modern generic concepts to all Mississippian crinoids in England and Wales, and to document the facies and temporal distribution of crinoid genera in this region. Accordingly, the generic assignments, many of which are new, of crinoid species from England and Wales are listed in Appendix A. Changes to the generic status of species are noted along with a brief justification. No attempt is made here at species-level synonymy. These taxonomic revisions are based on both a review of the literature for British crinoids and on a study of type specimens from the following: Natural History Museum, London; National Museum of Scotland (Wright Collection) (NMS); National Museum of Wales, Cardiff; British Geological Survey, Keyworth (GSM); Sedgwick Museum, Cambridge; York Museum; Liverpool Museum. Authors of genera are given in Webster (2003) .
In summary, the following changes have been made (please see Appendix A for taxonomic notes). Although not described, it is recognized that four new genera and two new species occur in these faunas (Kammer & Ausich research in progress) . These include:
New Genus A [Megistocrinus] globosus (Phillips, 1836) New Genus B new species [Megistocrinus? globosus] New Genus C [Ophiurocrinus] gowerensis (Wright, 1960) New Genus D [Pachylocrinus] latifrons (Austin & Austin, 
1847)
Mespilocrinus new species.
One genus, Diatorocrinus, has been designated a junior synonym of Actinocrinites. Twenty-eight species have been reassigned to a different genus. These include three species mentioned above that are assigned to new genera, and the present reassignment of others include:
Cribanocrinus [Rhodocrinus] baccatus (Wright, 1937) , new combination Actinocrinites [Diatorocrinus] adversus (Wright, 1955a) ,
new combination
Actinocrinites [Diatorocrinus] anglicus (Wright, 1955a) , new combination Actinocrinites [Diatorocrinus] angustus (Wright, 1955a) ,
Actinocrinites [Diatorocrinus] venustus (Wright, 1955a) ,
lotacrinus [Actinocrinites] moderatus (Wright, 1955a) , new combination ( Fig. 1C, D) Pleurocrinus [Platycrinus] balladoolensis (Wright, 1938a) ,
Pleurocrinus [Platycrinus] bellmanensis (Wright, 1942) Table 1 Vaughan's (1905) coral zones are included because many of Wright's (1950 Wright's ( -1960 3 Hance et al. (2002) , and Gradstein et al. (2004) .
2 coral zones, Leeder (1992) , Jones (1996) Cyathocrinites variabilis (Phillips, 1841) , indeterminate Hydreionocrinus parkinsoni Wright, 1942,19516 , indeterminate Hydreionocrinus verrucosus Bather, 1920; Wright, 19516, indeterminate. extended into southern Ireland and Belgium (Cope et al. 1992) . Crinoid crowns and aboral cups are poorly known from the Hastarian of England and Wales, with only one locality with a single genus from the early Hastarian (Taxocrinus from the Pilton Formation at Fremington, North Devon, (1PL)) (see Lane et al. 2001) . Note, however, that Gluchowski & Racki (2005) described several columnal-based taxa from these beds.
Wright reported Lanecrinus
[Decadocrinus] trymensis (Wright, 19516, p. 61) (Fig. IF) and Rhodocrinites versimilis (Grenfell, 1876) (Wright 1958, p. 311 ) from the K2 coral zone of Vaughan (1905) , which is late Hastarian (Leeder, 1992) . However, the localities at which these taxa occur, Westburyon-Trym, Bristol (3HE), Burrington Combe, North Somerset (3BU) and Avonside, Bristol (3AS), are probably all within the Black Rock Limestone of Ivorian age (Adams et al. 2004, pp. 458-459) . We were unable to confirm any crinoid occurrences from the late Hastarian.
CRINOID LOCALITIES AND FAUNAL ANALYSIS
2.3. Ivorian 2.1. Introduction Table 1 lists the time units used in this study, which recognizes ten time intervals from the Hastarian to the Pendleian. Table  2 shows the temporal distribution of 59 crinoid genera from England and Wales out of a total of 100 genera for Western Europe. Figure 2 summarizes the generic richness for each time unit. Table 3 lists the localities for each genus, and detailed locality information is given for each locality in Appendix B. Clearly, crinoid columnals and pluricolumnals occur at Mississippian localities in addition to those listed. However, this work and companion studies in different regions include only identifiable calyx and crown crinoidal remains.
Hastarian
At the onset of the Carboniferous, a broad, mixed siliciclasticcarbonate ramp was present across southern England and By the Ivorian, the siliciclastic-carbonate ramp had extended farther into southern England and southern Ireland, and crinoid faunas flourished. These include the faunas described by Miller (1821) and Austin & Austin (1843a , 1843b -1847 . Historically, these rocks have been referred to as the Black Rock Limestone, Magnesium Beds of the Mountain Limestone, and the Mountain Limestone.
The most extensively documented Ivorian crinoid fauna is from the Hook Head Formation, Hook Head, County Wexford, Ireland (Ausich & Sevastopulo 2001; Sevastopulo 2002) . At Hook Head, 23 genera are recognized, with 1 diplobathrid camerate, 8 monobathrid camerates, 13 cladids and 1 flexible. Taken at face value, faunas on shallower portions of the ramp were dominated by camerate crinoids, whereas those from the deepest portions of the ramp were dominated by cladid crinoids (Ausich & Sevastopulo 2001) . This pattern appears to be valid, even though taphonomic biases certainly enhanced the clade distribution of fossil specimens, usually in favour of camerates (Ausich & Sevastopulo 1994 ).
The same Ivorian fauna extended into south Wales and into the Bristol/Mendip Hills area. Individual faunas from England and Wales were never as diverse as those from Hook Head, but the aggregate Anglo-Welsh Ivorian crinoid fauna totals 21 genera (Fig. 2) . As a whole, camerate and cladid crinoids are co-dominant in generic richness (Fig. 2) . Individual localities are much less diverse, for example Barry Island (3BI), Vale of Glamorgan (Friar's Point Limestone) has eight genera, Clevedon Bay (3CV), north Somerset (Black Rock Limestone) has seven genera, and Frome (3FR)/Mendip Hills (3MH), Somerset (Black Rock Limestone) has seven genera (Table 4 ).
In summary, the south Wales-Avon/Somerset region was dominated by monobathrid camerates and cladids, with the relative abundance of these major crinoid clades presumably dependent on the onshore-offshore position along the ramp, as demonstrated at Hook Head, Ireland.
Chadian
The tectonic regime and, consequently, the palaeogeography had changed dramatically by the Chadian. The Rheic Ocean (Cope et al. 1992; ).
The most extensive Chadian crinoid faunas are associated with the Waulsortian facies around Clitheroe, Lancashire (Table 2 ). These are from the Craven Basin, which was an asymmetrical half-graben (see references in . The Craven Basin underwent syntectonic deposition with differential subsidence that resulted in thick carbonate deposits. Waulsortian mudmounds were common elements in this setting (Miller & Grayson 1972; Lees & Miller 1985) .
Historically, the crinoids of these faunas were attributed to the Mountain Limestone or Mountain Limestone Formation, and were localized as being from Yorkshire (Miller 1821) or from Lancashire, Clitheroe, Yorkshire or Bowland by later authors (Phillips 1836; Austin & Austin 1843a , 18436-1847 Wright 1950 Wright -1960 . We will discuss the crinoid faunas of the Clitheroe area in some detail, but note that the development of Chadian Waulsortian facies elsewhere contains a similar fauna, e.g. Linney Head (4LH) and Hanging Tar (4HT), Pembrokeshire.
Here, we make a distinction between the early Chadian (Time 4) Waulsortian faunas and the fauna in the postWaulsortian Cap Beds, which are late Chadian (Time 5) (Miller & Grayson 1972; . At Coplow Knoll (4CK) and Salt Hill (4SH) (Table 5), the best two examples of Waulsortian crinoid faunas (Time 4) are present in the Clitheroe Limestone Formation (See Donovan et al. 2003) . Several other localities, some with well-documented crinoid occurrences, exist, including Bellman Park Quarry (4/5BQ), Bowland (4BO) and Knollwood (4KW). In aggregate, Coplow Knoll and Salt Hill contain the following genera: 2 diplobathrid camerates, 9 monobathrid camerates, 7 cladids, 3 flexibles and 1 disparid. Coplow Knoll has a total of 20 known genera and Salt Hill has 13 genera (Table 5) . A maximum generic richness of 28 was reached during the early Chadian (Fig. 2) . (Donovan 1992 ).
Camerate and cladid genera dominated during both Time 4 and 5. Nearly all clades have high generic richness compared to other time intervals considered here (Fig. 2) .
Post-Chadian
After the Chadian. the palaeogeographical distribution of epicontinental seas and highlands did not differ substantially, but from the Arundian through to the Pendleian, sedimentation became progressively dominated by cycles in which marine units alternated with deltaic facies. This was especially true in northern England, Ireland and southern Scotland. At this time, most marine facies in England and Wales were nearshore and did not support crinoid faunas. Facies supporting crinoids occurred only in the extreme north of England and farther north in Scotland.
Post-Chadian faunas, including those from the Arundian (Time 6), Holkerian (Time 7), Asbian (Time 8), Brigantian (Time 9) and Pendleian (Time 10), all have low generic richness with 0,4,7,13 and 7 genera, respectively (Fig. 2) . PostChadian crinoids are better known from Scotland than from England and Wales. In England and Wales, post-Chadian localities have low generic richness (1-4) and are typically dominated by cladid crinoids (Fig. 2) . Three representative faunas are known from: Greenhill (7GH), Alveston; Balladoole (9BL), Isle of Man; and Richmond (10RI), North Yorkshire. Each has a generic richness of 3 or 4.
Crinoids from the Holkerian, Clifton Down Limestone at Greenhill, Alveston, south Gloucestershire, include the only occurrence in England and Wales of the monobathrid camerate Acrocrinus; other crinoids are the advanced cladids
Aphelecrinus, Borucrinus and
Phanocrinus.
The exact stratigraphical position of old collections listed from Derbyshire is problematic. Fortunately, Donovan et al. (2005a) have been able to localize one important species, Derbiocrinus diversus Wright, which is now recognized as being from the Bee Low Limestone Formation of Asbian (Visean) age, Treak Cliff, Castleton, Derbyshire. This crinoid was interpreted as being from fore reef facies of an Asbian reef.
A Brigantian (upper Visean) fauna from the Upper Limestone Formation at Balladoole, Isle of Man, contains the monobathrid camerate Pleurocrinus and two advanced cladids, Hydreionocrinus and Intermediacrinus. This fauna has a very low generic richness compared to Brigantian faunas in Scotland. A significant aspect of the Brigantian faunas in England and Ireland is that they contain the genus Cribanocrinus. In some instances this genus is very abundant. This late Visean occurrence is not only the youngest occurrence known for this genus, but it is the youngest occurrence known for the entire camerate order Diplobathrida.
Faunas from Richmond, North Yorkshire, are Pendleian (Serpukhovian) and are from marine units in the Great Limestone Cyclothem. Wright (19516, p. 47) referred to this occurrence as 'Red Beds above the Main Limestone'. This fauna contains the youngest Mississippian crinoids in England, Wales and Scotland, and includes one of the better known Carboniferous crinoids from England. Woodocrinus macrodactylus de Koninck is a distinctive, large, advanced cladid and numerous specimens are available in museums around the world (Fig. IB) . In addition to Woodocrinus, the Richmond fauna includes the advanced cladids Rhabdocrinus and Ureocrinus, and the flexible Aexithrophocrinus.
DISCUSSION AND CONCLUSIONS
Mississippian shallow marine faunas in England and Wales contain abundant and diverse crinoids, but they are restricted primarily to the Ivorian and Chadian substages of the upper Tournaisian and lower Visean (Fig. 2 , Table 3 ). Notable exception are the faunas with abundant Woodocrinus from Richmond, Yorkshire (Pendleian, Namurian = Serpukhovian).
Ivorian and Chadian crinoid faunas of England and Wales occur principally in carbonate facies. During the Ivorian, crinoids were abundant on the south-facing (present-day orientation) carbonate ramp in southern England and Wales. Similar co-eval facies and faunas are also present in southern Ireland and Belgium. Crinoid faunas were also very abundant in facies associated with Chadian Waulsortian mudmounds. These faunas are present from south Wales to Lancashire, and they are best documented from the Craven Basin in England. In English and Welsh Waulsortian facies, the generic richness of monobathrid camerates and cladids is similar, but monobathrid camerates dominated greatly in terms of preserved fossil specimens (see Westhead 1979; Donovan & Sevastopulo 1985 ,1988 Donovan 1986 Donovan ,1992 Donovan & Westhead 1987) . This is also characteristic of the Waulsortian facies in Ireland (Sevastopulo 2002) and in North America in late Osagean (Arundian) carbonate mudmounds (Ausich & Meyer 1990; Meyer et al. 1995) . Lane (1971) , Kammer & Ausich (1987) and demonstrated that the distribution of major crinoid clades was correlated to facies. Camerate crinoids were more dominant in carbonate settings, advanced cladids were more dominant in sandstone and siltstone settings, and flexibles and disparids were disproportionately abundant in deeper water, siliciclastic facies. Compared to eastern North America, the facies diversity of England and Wales is low for the Hastarian to Arundian interval. In England, carbonate ramp and Waulsortian-related facies dominated, but in addition to these facies, contemporaneous North American Kinderhookian to Osagean facies included: inner-shelf, high-turbulence carbonate facies; inner-shelf low-turbulence carbonate facies; packstone carbonate buildups; mudmound facies younger than the classical Waulsortian mounds; both siliciclastic and carbonate deep-water facies; and numerous deltaic facies (e.g. platform sandstones, platform siltstones, platform mudstones and prodeltaic mudstones).
Because of facies-specific preferences and the low facies diversity in England and Wales, the generic and specific (Table 6 ). Nevertheless, the proportions of the faunas are similarly distributed among genera of major crinoid clades (Fig. 3) . Also, in both cases, the species richness among camerate genera is significantly higher than among advanced cladids.
In summary, Mississippian crinoid faunas from England and Wales have played a pivotal role in the history of crinoid palaeontology. However, the systematics of these crinoids is in need of substantial revision. Revised generic assignments and elimination of species considered nomina dubia, indeterminate and one nomen nudum are proposed herein. Consideration of species-level systematics, not attempted herein, is needed.
Sedimentary facies with abundant crinoid faunas did not extend into England and Wales until the Ivorian (Fig. 2) , when an extensive carbonate ramp was established from Bristoi/Somerset-south Wales to southern Ireland. Crinoid faunas were abundant and diverse, and were differentiated into onshore to offshore associations. Waulsortian facies developed during the tectonically active Chadian. Cameratedominated crinoid faunas were adapted to these carbonate buildup and related facies. The cyclical sedimentation of the post-Chadian yielded few crinoid-bearing facies in England and Wales, with the exception of the extreme north of England. Here, as in Scotland (Wilson 1974 (Wilson , 1989 , the marine facies in post-Chadian cycles supported a normal marine fauna, including crinoids. However, in contrast to the Ivorian and Chadian, post-Chadian faunas are dominated by cladid crinoids (Fig. 2) .
Unfortunately, the critical Arundian to Holkerian interval, which witnessed a very significant maeroevolutionary transition worldwide Kammer & Ausich 2006) , is poorly represented in England and Wales because of a lack of extensive, well-developed marine habitats. However, the preserved faunas in England and Wales corroborate the temporal and facies trends known from North America. (Phillips, 1836) ; Wright, 1955a, p, 191, new combination . 'This species does not conform to its original generic designation (Megistocrinus) because it has a low bowl-shaped calyx, a high tegmen, no differentiation between the ambulacrals and oral plates on the tegmen, and an anus centrally positioned. These distinctions define a unique calyx construction and, thus, a new genus. Occurrence: 4BO, Derbyshire (specific location unknown).
MONOBATHRIDS

NEW GENUS A New genus A (ne Megistocrinusi globosus
NEW GENUS B New genus B new species (ne Megistocrinus't globosus) Ausich &
Kammer, research in progress; Wright, 1955a, p. 191 . This species does not conform to any generic diagnosis in the Periechocrinidae because the first primibrachial width is greater than the height, few interradials exist in regular interrays, and two plates are above the primanaI. These distinctions define a unique calyx construction and, thus, a new genus. Occurrence: 4/5/BQ. (Wright, 1955a, p. 192 (Wright, 1955a, p. 225) , new combination. lotacrinus was defined by Ausich & Sevastopulo (2001) . This species belongs to lotacrinus because it has a low bowl-shaped calyx, low radial plate circlet, low basal plate circlet, primibrachials as the highest fixed brachials in the calyx wall, arms grouped, arms lobed, 15 to 20 free arms and a convex tegmen. Occurrence: 4CK (Fig. 1C-D (Wright, 1942) ; Wright, 1955a, p. 208. Occurrence: 4CK. Pimlicocrinus latus Wright. 1943; Wright, 1955a, p. 210 . Occurrence: 4CK, 4TK.
ACROCRINUS
ARYBALLOCRINUS Aryballocrinus awthornsensis
PLATYCRINITES
Generic assignment of platycrinitid species belonging to Platycrinites and Pleurocrinus has been confused for many years. Platycrinites was described by Miller (1821) , but the holotype of the type species, P. laevis, was lost. Ausich & Sevastopulo (2001) designated a neotype and redescribed the type species. Pleurocrinus mucronatus (Austin & Austin, 1843a ) is the type species for Pleurocrinus. Similar to Platycrinites laevis, the concept for Pleurocrinus mucronatus has been poorly understood (Wright, 1955b (Wright, . p. 263. 1956 . Wright (1956) did designate a lectotype of Pleuocrinus mucronatus. However, the lectotype is a poorly preserved specimen that has not dramatically alleviated the confusion. We offer the following new diagnoses for these two, important Mississippian genera. Platycrinites are platycrinitids lacking short ray lobes composed of fixed secundibrachials, five arm openings into the calyx, proximal brachials that are not fixed into the side of the tegmen, the anus positioned on the tegmen upper surface or the upper edge of the tegmen, an anal tube present, few to numerous small-to medium-sized tegmen plates, a gradation of tegmen plates from larger orals to smaller tegmen plates at the abaxial margin of the tegmen, and free arms projecting upward or outward and upward. In contrast, Pleurocrinus are platycrinitids with short ray lobes composed of fixed secundibrachials, ten arm openings into the calyx, proximal brachials that are not fixed into the side of the tegmen, the anus positioned on the tegmen side or the upper edge of the tegmen, an anal tube absent, typically five (several species have more) medium-to large-sized tegmen plates, relative tegmen plate sizes either bimodal or with a gradation of tegmen plates from larger orals to smaller tegmen plates at the abaxial margin of the tegmen, and free arms projecting downward or outward and downward. Platycrinites antheliontes Austin & Austin, 1843a, was described from the Carboniferous limestone of the Mendip Hills, Hook Head and Yorkshire, but has not been considered since, not even in Wright (19556,1956 (Wright, 1938a); Wright, 1956, p. 279. Occurrence: 4KW. Platycrinites jameswrighti Donovan & Westhead, 1987, p. 213. Occur- rence: 5SH. Platycrinites laciniatus (Phillips, 1836); Wright, 1956, p. 293. Occur- rence: 4BO. Platycrinites laevis Miller, 1821; Ausich & Sevastopulo, 2001, p. 68. Occurrence: 3AR, 3CV, 3MH, 3SQ, 3TB. Platycrinites microstylus Phillips, 1836, nomen dubium. Platycrinites microstylus (Phillips, 1836) was briefly described and has never been illustrated. Miiller (1841, pi. 6, fig. 2a, 2b ) illustrated this species, but did not designate a type specimen. Subsequently, it has only been listed in Bassler & Moodey (1943) and Webster (2003) . No original specimens from Phillips have been identified. Thus, Platycrinites microstylus (Phillips, 1836) should be disregarded as a nomen dubium. Platycrinites rugosus Miller, 1821; Wright, 1956, p. 298 . This is a species that lacks a definition. Miller (1821) fig. 22 ). This figure is an aboral cup lacking arms and tegmen. but because the radial facet is small and has a well developed articular ridge, it is interpreted herein as a Platycrinites. In museum collections, at least two distinct morphologies are labelled as Pleurocrinus rugosus (Miller, 1821) . Obviously, the concept of this species is hopelessly confused and no reliable type specimens exist. Rather than arbitrarily designating a neotype specimen and, thus, establishing the concept for this species for the first time, we think that it is prudent to disregard Platycrinites rugosus Miller, 1821 , as a nomen dubium.
Platycrinites selwoodensis Wright, 1955b; Wright, 1956, p. 289 (Wright, 1938a) ; Wright, 1956, p. 280, new combination . This species belongs in Pleurocrinus because it has ten arm openings into the calyx and the anal opening on the side of the tegmen (although high on the side). Occurrence: 9BL Pleurocrinus (ne Platycrinusi bellmanensis (Wright, 1942) ; Wright, 1956, p. 279, new combination . This species belongs in Pleurocrinus because it has fixed proximal secundibrachials forming a short arm lobe, ten arm openings into the calyx, the anal tube absent, few medium-sized tegmen plates, and free arms projecting outward and downward. Occurrence: 4SH, 4/5BQ. Pleurocrinus directus (Wright, 1938a) ; Wright, 1956, p, 280, nomen dubium. Wright (1938a) based Platycrinites directus on a relatively poor specimen (NMS G.1958 (NMS G. .1.2187 . A second specimen (NMS G.1958.1.2188) was mentioned in the original description, but this was not designated as a type specimen. This specimen has a different posterior plating than the holotype. These two specimens are not conspecific, Based on the position of the anus at the level of the arm openings, this species should be assigned to Pleurocrinus. However, further identification is problematic because of the broken rays and basal circlet. It is similar to Pleurocrinus coronatus and P. balladoolensis, but the poor preservation of P. directus precludes either identification to another species or recognition of a separate species. Thus, Platycrinites directus (Wright, 1938a) should be disregarded as a nomen dubium, but this material can be used to recognize Pleurocrinus from Balladoole, Isle of Man. Pleurocrinus concavus Wright, 1956, p. 299 . Occurrence: 4CK. Pleurocrinus coplowensis Wright, 1938a; Wright, 1956, p. 300 . Occurrence: 4CK. Pleurocrinus coronatus (Goldfuss, 1839); Wright, 1956 . p. 296. Occurrence: 4 PR, 4SH, 4/5BQ. Pleurocrinus (ne Platycrinus) diadema (M'Coy, 1849); Wright, 1956, p. 273 . new combination. This species belongs in Pleurocrinus because it has fixed proximal secundibrachials forming a short arm lobe, ten arm openings into the calyx, the anal tube absent and few medium-sized tegmen plates. Occurrence: 4BO, 4SH, 4!5BQ. (Phillips, 1836) ; Wright, 1956, p. 302 . Occurrence: 4BO, 4CK, 4/5BQ. (Wright, 1956, p. 282), new combination. This species belongs in Pleurocrinus because it has fixed proximal secundibrachials forming a short arm lobe, ten arm openings into the calyx and the anal tube is probably absent. Occurrence: 4CK. Pleurocrinus grandis Wright, 1938a; Wright, 1956, p. 297. Occurrence: 9BL. (Wright, 1945) ; Wright, 1956, p. 282, new combination. This species belongs in Pleurocrinus because it has ten arm openings into the calyx and the anal tube is probably absent. Occurrence: 4CK. Pleurocrinus inurbanus Wright, 1938a; Wright, 1956, p. 297 . Occurrence: 4CK. Pleurocrinus (ne Platycrinusi megastylus (M'Coy, 1849); Wright, 1956, new combination. This species belongs in Pleurocrinus because it has fixed proximal secundibrachials forming a short arm lobe, ten arm openings into the calyx, very few large-sized tegmen plates, tegmen plates bimodal in size, and free arms projecting outward and downward. Occurrence: 4BO, 4SH. Pleurocrinus mucronatus (Austin & Austin, 1843a) ; Wright, 1956, p. 295 . Occurrence: 4BO, 4KL, 4KW, 4SH. 4/5BQ. Pleurocrinus (ne Platycrlnus) patulus (Wright, 1956, p. 283), new combination. This species belongs in Pleurocrinus because it has fixed proximal secundibrachials forming a short arm lobe. ten arm openings into the calyx, five large oral plates on tegmen and tegmen plates bimodal in size. Occurrence: unlocalized. (Goldfuss, 1839) ; Wright, 1956, p. 275, new combination. This species belongs in Pleurocrinus because it has fixed proximal secundibrachials forming a short arm lobe, ten arm openings into the calyx, anus on the side of the tegmen, and free arms projecting outward and downward. Occurrence: 4BO, 4CK, 4HH, 4KL, 4SH, 4/5BQ, 4/5DM. (Miller, 1821) Wright (1956) , i.e. (Miller, 1821. plate opposite p. 81. fig. 1 ). The lectotype specimen is unknown. Also, although this species has been variously placed in either Platycrinites or Pleurocrinus, the illustrated specimens have a small radial facet with an articular ridge. It is curious why this species was assigned to Pleurocrinus by Wright, because the designated lectotype appears to be a specimen of Platycrinites granulatus Miller, 1821, with (Wright, 1947) ; Ausich & Sevastopulo, 2001, p. 37 . Occurrence: 4CK, 4PR. Thinocrinus spp. Occurrence: 3BI, 3BO, 3WB, 4BO, 4/5DB.
Pleurocrinus ellipticus
Pleurocrinus (ne Platycrinuesi externus
Pleurocrinus (ne Platycrinitesi insulsus
Pleurocrinus (ne Platycrinusy pileatus
Pleurocrinus tuberculatus
DISPARIDS
HALYSIOCRINUS
Halysiocrinus't sp. Donovan, 1992, p. 34 . Occurrence: 5SH. Wright, 1946; Wright, 1952a, p. 136 . Occurrence: 4CK. Synbathocrinus conicus Phillips, 1836; Wright, 1952a, p. 134 . Occurrence: 3VA, 3WS, 4BO, 4CK, 4RR, 4SH, 4/5BQ. Synbathocrinus spp. Occurrence: 5SH. (Austin & Austin, 1842) , p. T596. Occurrence: 8/9SE. (Wright, 1942) , Wright, 1950, p. 1. Occurrence: 4SH. Barycrinus sp. Donovan & Veltkamp, 1990, p. 988 Cyathocrinites bursa (Phillips, 1836); Wright, 1952a, p. 125 . Occurrence: 4BO. 4CK. Cyathocrinites calcaratus (Phillips, 1836); Wright, 1952a, p. 125. Occur- rence: 4BO. Cyathocrinites conicus (Phillips, 1836); Wright, 1952a, p. 126. Occur- rence: 4BO, 4CK, 4SH. Cyathocrinites distortus (Phillips, 1836, p. 206, pi. 3, fig. 34 ). Occurrence: Yorkshire. Cyathocrinites mammillaris (Phillips, 1836); Wright, 1952a, p. 124. Occurrence: 4BO, 4KL, 4/5BQ. Cyathocrinites ornatus (Phillips, 1836) , nomen dubium. The illustrations in Phillips (1836, p. 206, pi. 3, figs. 36, 37) show this to be two specimens consisting of only basal or infrabasal circlets of an unknown taxon or taxa. Types unknown. Cyathocrinites patulosus Wright, 1952a, p. 127. Occurrence: 4CK, 4/5BQ. Cyathocrinites planus Miller, 1821; Wright, 1952a, p. 121; Ausich & Sevastopulo, 2001, p. 78 . Occurrence: 3B1, 3CV, 3WS, 4CK, 4BO, 4KL, 4SH, 4/5BQ. Cyathocrinites stubblefieldi Wright, 1952a, p. 128 . Occurrence: 4CK. Cyathocrinites variabilis (Phillips, 1841) , indeterminate. There is no modern illustration to verify the genus; types unknown. Bather, 1913; Wright, 1952a, p. 134 Austin & Austin, 1842; Wright, 1952a, p. 133 . Occurrence: 8/9SE.
SYNBATHOCRINUS Synbathocrinus anglicus
PRIMITIVE CLADIDS
ABRACHIOCRINUS Abrachiocrinus clausus
BARYCRINUS Barycrinus ribblesdalensis
CYDONOCRINUS Cydonocrinus parvulus
ADVANCED CLADIDS
NEW GENUS C New genus C (ne Ophiurocrinus) gowerensis (Wright, 1960) , p. 329, new combination. Ophiurocrinus gowerensis (Wright 1960) represents a new genus (Kammer & Ausich research in progress) . Although it has some characters in common with Ophiurocrinus, the stem attachment covers all but the tips of the infrabasal plates in a bowl-shaped cup. In Ophiurocrinus, the infrabasals are well exposed in a cone-shaped cup. Occurrence: 3TB. (Austin & Austin, 1847) , Wright, 19516, p. 65 , new combination. Pachylocrinus latifrons represents a new genus (Kammer & Ausich research in progress) . It differs from true Pachylocrinus by having primibrachial one axillary, rather than primibrachial two; primibrachial one is unusually elongate; the brachials are rectangular, rather than subcuneate or cuneate; and the arms are closely abutting. It is more similar to either Dinotocrimts or Borucrinus, but both of these genera have subcuneate brachials and narrow arms that are not closely abutting. Occurrence: 3MH. Wright, 19386; Wright, 1950, p. 24 . Occurrence: 9CS. Anemetocrinus pentonensis (Wright, 1934 ), 1951a 9CS. (Wright, 1951a, p. 40) , new combination. Aphelecrinus and Cosmetocrinus are closely related genera, but Aphelecrinus has only two bifurcations in line per ray, rather than three, and a pentagonal rather than round stem. This species has only two bifurcations in line per ray, and the stem is subpentagonal proximally and round distally, indicating it best fits with Aphelecrinus. Wright (1951a) reported this species from the Tournaisian (Mountain Limestone) of Yorkshire, but it is probably from the Clitheroe area, once part of Yorkshire. Occurrence 4/5CL. Aphelecrinus? greenhillensis Wright, 19516, p. 47 . Occurrence: 7GH. (Austin & Austin, 1847); Wright, 1951a, p. 36; Ausich & Sevastopulo, 2001, p. 103 . Occurrence: 3AR, 3BR, 3CV. 4CK.
NEW GENUS D New genus D (ne Pachylocrinus) latifrons
ANEMETOCRINUS Anemetocrinus biserialis
APHELECRINUS Aphelecrinus (ne Cosmetocrinus) extensus
BLOTHROCRINUS Blothrocrinus longidactylus
BOLLANDOCRINUS
Bollandocrinus conicus (Phillips, 1836) , Wright, 19516, p. 63. Occurrence: 3CL?, 4CK, 4SH, 4KL. Bollandocrinus? cravenensis (Wright, 1942), 19516, p. 64 . Consists of plates only; the ornamentation on these plates is unique, but the genus cannot be determined with certainty on the basis of isolated plates. Occurrence: 9CS. Bollandocrinus erectus Wright, 19516, p. 64 . Occurrence: 4BO. (Wright, 19516) , p. 71. Ausich & Sevastopulo (2001, p. 119) placed this species in Borucrinus because of its low cup, primibrachial one is axillary in B-E rays and an A ray with at least seven primibrachials. Occurrence: 7GH. Borucrinus? (ne Dinotocrinus?) pergracilis (Wright, 1935 ), 19516, p. 72. Ausich & Sevastopulo (2001 questionably assigned this species to Borucrinus. Only the B and E rays are exposed and they match Borucrinus with primibrachial one axillary, and one higher bifurcation; the cup is low bowl-shaped and the infrabasals are not visible in side view. Occurrence: 4/5CL. (Wright. 1936 (Wright. ), 1951a , new combination. This is a Cosmetocrinus because it has three bifurcations per ray and a circular stem. Occurrence: 8/9RD. Wright (19516, pp. 79, 87) created the species Derbiocrinus diversus and Hydreionocrinus cf. amptus from the type suite of specimens of Poteriocrinus granulosus Phillips (1836, pi. 4, figs. 2,4, 8,9,10) . The specimens that comprise the types for P. granulosus are housed in the Sedgewick Museum, Cambridge University. Inspection of these specimens indicate they should all be assigned to Derbiocrinus, except for the specimen in pi. 4, fig. 4 , which is Euryocrinus? granulosus (Wright, 1954, p. 164) nomen dubium. Hydreionocrinus amplus is a true species of Hydreionocrinus and occurs in the Brigantian of Scotland (Wright 19516, p. 84 Wright, 19516, p. 79; Donovan et ai, 2005a, p. 205 . Occurrence: 8TC. (Sladen, 1878) in Wright, 1951a, p. 35 , new combination. This is a Gaelicrinus because it has two primibrachials per ray rather than one. Occurrence: 3AR, 3MH, 3BI. Gaelicrinus (ne Phacelocrinus?)pentagonus (Austin & Austin, 1843«) ; Wright, 1951a, p. 32 , new combination. This also is a Gaelicrinus because it has two primibrachials per ray rather than one. Occurrence: 3CV. (Wright 1938b (Wright ), 1950 . This species has a tall conical cup and five arms like Ophiurocrinus, but the brachials are long rather than short. Occurrence: 5CH.
BORUCRINUS Borucrinus (ne Dinotocrinus) alvestonensis
COSMETOCRINUS Cosmetocrinus (ne Aphelecrinus) dunlopi
DERBIOCRINUS
GAELICRINUS Gaelicrinus? (ne Scytalocrinus) loreus
GILM0 CRINUS Gilmocrinus (ne Ophiurocrinus) beggi
HOLCOCRINUS
Holcocrinus smythi (Wright, 1934) ; Ausich & Sevastopulo, 2001, p. 114 . Occurrence: 3WA.
HYDREIONOCRINUS
Hydreionocrinus balladoolensis Wright, 1942 Wright, , 1951b Wright, 1942 Wright, , 1951b . indeterminate. This is not Hydreionocrinus, which has plenary radial facets. The radial facets are angustary and have compound scalloped surfaces suggesting compound arm plates. Occurrence: 4CK. Bather, 1920; Wright. 1951b, p. 91, indeterminate. An isolated cup lacking arms. Occurrence: 9PB.
Hydreionocrinus verrucosus
HYPSELOCRINUS
Hypselocrinus monensis (Wright, 1938b (Wright, ), 1951a . Occurrence: 5CH. (Wright. 1942 ), 1951b , p. 90, new combination. Wright (1951b stated. 'As a matter of convenience it is here referred to Hydreionocrinus, although it is probable it belongs to an undescribed genus.' This cup has a low bowl-shape with infrabasals at the bottom of a deep concavity and three anals in normal arrangement. It appears to be an Intermediacrinus of Burdick & Strimple (1982) . The arms are lacking, but the cup is a good match. Occurrence: 9BL.
INTERMEDIACRINUS Intermediacrinus (ne Hydreionocrinus?) nitidus
LANECRINUS
Lanecrinus (ne Decadocrinus)fifensis (Wright, 1934 (Wright, ). 1951b combination. This is a Lanecrinus as it has three anals, primibrachial one axillary. ten arms and zig-zag brachials, all characters of the genus (Kammer & Ausich, 1993) . Occurrence: 5CH? Lanecrinus (ne Decadocrinus) trymensis (Wright. 1951b), p. 60, new combination. This is a Lanecrinus as it has three anals, primibrachial one axillary, ten arms and subcuneate brachiaIs, all characters of the genus (Kammer & Ausich, 1993) . Occurrence: 3HE (Fig. IF) .
OPHIUROCR1NUS
Ophiurocrinus hebdenensis Wright, 1950, p. 23 Parazeacrinites konincki (Bather, 1912); Wright, 1952a, p. 107 . Occurrence: 9CS, 90B, 9RH, 9RY.
PHANOCRINUS
Phanocrinus ardrossensis (Wright, 1934 (Wright, ), 1951b Poteriocrinites impressus (Phillips, 1836) ; Ausich & Sevastopulo. 1993 .
Occurrence: 4WB. Poteriocrinites plicatus (Austin & Austin, 1842) ; Wright, 1950, p. 7. Occurrence: 3BR, 3CV, 3MH. Wright, 1950, p. 16 . Occurrence: lORI. Wright, 1945 Wright, , 1951b . Occurrence: WSW. (Wright, 1950) ,p.l0,new combination. This species at first appears to be a variant of Poteriocrinites plicatus. but the fluted cup plates with ridges radiating from the basals onto the radials and infrabasals are very similar to Springericrinus (Moore et al. 1978. p. T633) . Occurrence: 4BO.
RHABDOCRINUS Rhabdocrinus swaledalensis
SCOTIACRINUS Scotiacrinus yoredalensis
SPRINGERICRINUS Springericrinus (ne Poteriocrinites) robustus
TYRIEOCRINUS
Tyrieocrinus laxus Wright, 1945 laxus Wright, , 1952a Wright, 1925 Wright, , 1951b dubium. This species is regarded as a nomen dubium because it consists only of a single specimen of a complete ray with long arms. Occurrence: 10RI. Woodocrinus macrodacytlus Wright, 1951b, p. 48. Occurrence: 10RI (Fig. IB) .
FLEXIBLES
A EX1TROPHOCRINUS
Aexitrophocrinus swaledalensis (Wright, 1954) , p. 157. Occurrence: 10RI?
D1EURYOCRINUS
Dieuryocrinus duplex (Wright, 1942 (Wright, ), 1954 . Occurrence: 4CK.
ENASCOCRINUS
Enascocrinus redesdalensis (Wright, 1952b ), 1954 8/9RD. Phillips, 1836; Wright, 1954, p. 161 . Occurrence: 4BO. Euryocrinus'l granulosus (Phillips, 1836 ) Wright, 1954 nomen dubium, This species is a nomen dubium because it consists only of a partial cup of a flexible that mayor may not be a Euryocrinus. Euryocrinus rofei Springer, 1920; Wright, 1954, p. 162 Taxocrinus coplowensis Wright, 1946 Wright, , 1954 . Occurrence: 4CK.
EURYOCRINUS Euryocrinus concavus
Taxocrinus hibernicus (Wright, 1934 (Wright, ), 1954 Ausich & Sevastopulo, 2001, p. 124 . Occurrence: 3WA,3Cy' Taxocrinus macrodactylus (Phillips, 1841) ; Springer, 1920. p. 381; Lane et al., 2001 Lane et al., , p. 1052 . Occurrence: IPL. Taxocrinus nobilis (Phillips, 1836) , Wright, 1954. p. 166. Occurrence: 4BO.
APPENDIX B
Localities (82) in England and Wales with reported crinoid occurrences with current county and approximate British National Grid Coordinates; * the specimen involved was found as a float sample but considered to be from this location (see Wright, 19516, p. 60 
